[Abstract] Polyamines (PAs) are polycationic compounds found in all living organisms and play crucial roles in growth and survival. We here show the 'Polyamine and paraquat (PQ) transport assay' protocol, which can be used to examine the uptake activity of PA/PQ transporters. We have used this protocol to demonstrate that PUT3 in Arabidopsis is a polyamine transporter and is able to take up spermidine and its analog paraquat.
h. Wash callus cells five times on ice each with 1.5 ml pre-chilled liquid callus inducing medium.
For each treatment, three replicate samples should be used at the same time.
2. Transport assays with seedlings ( Table 2 ) c. Saturate another piece of filter paper with the radioactive solution made in step C2b and pre-incubate it at the designed temperature for 30 min.
d. Transfer pre-incubated seedlings in the step C2a one by one to the filter paper containing radioactive-labeled PQ or Spd and pre-incubate at the same temperature as stated in the step C2c. Carefully arrange the seedlings to make sure all roots are directly in contact with the filter paper.
e. Incubate at designed temperature for 1 h.
f. Cut off roots of the seedlings from each treatment.
g. Transfer the roots from each treatment into a 1.5 ml Eppendorf centrifuge tube.
h. Wash the roots 5 times on ice by using 1.5 ml pre-chilled liquid ½ MS medium. For each treatment, three replicate samples should be used at the same time.
D. Extraction of intracellular contents 1. Grind washed callus cells or seedling roots by using small blue pestle in 1 ml (for callus cells) or 500 µl (for seedling roots) crude protein extracting buffer (see Recipes) on ice until no clumps 1 ml ScintiVerse TM BD Cocktail solution.
2. Measure the radioactivity of each sample by using Beckman LS-6500 scintillation counter.
Data analysis
The radioactivity (nCi) of each sample was calculated based on the scintillation counter reading 2. 2 µM Spd was designed to test if the transporter is a high-affinity PA transporter whereas 100
µM Spd was designed to test if other transporters are also working at high Spd concentrations.
In our test, the callus cells and seedlings of the put3 mutant showed approximately 20-fold and 4-fold reduction, respectively, on 2 µM Spd uptake rate compared with the wild type. However, when a higher concentration (100 µM) of Spd was added into the medium, the transport rate was comparable in both put3 mutant and wild type. This might suggest that PUT3 protein is a 
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